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INTRODUCTIOH 

Purpose  of  Investigation 

The  purpose  of  this  investigation  is  three  fold:  first,  to 
make  a  structtiral  and  sedimentation  study  of  the  Shawnee  group  in 
central  Kansas  hy  constructing  two  structural  maps  and  one  clastic 
ratio  map;  second,  to  determine  to  what  extent  the  pre-Camhrian 
structures  in  central  Kansas  have  influenced  the  structure  and 
sedimentation  of  the  Sha-emee  group;  third,  to  indicate  some  re- 
lationships of  structure  and  sedimentation  to  oil  accumulation 
in  this  area. 

Area  Covered  by  This  Investigation 

The  area  of  this  Investigation  covers  26  counties  across 
central  Kansas,  and  it  extends  from  the  Nebraska  border  on  the 
north  to  the  Oklahoma  border  on  the  south.  Fig,  1,  The  area 
covered  by  the  maps  Is  somewhat  larger  than  that  from  which  the 
data  were  taken.  This  slight  increase  in  area  is  due  to  the  ex- 
tension of  the  contour  lines  across  areas  from  which  no  inforxui- 
tion  was  available, 

Shawnee  Group  Defined 

The  Shawnee  group  as  redefined  by  Koore  (6)  includes  beds 
from  the  base  of  the  Oread  limestone  to  the  top  of  the  Topeka 
limestone.  Included  in  this  group  are  foxir  thick  limestone  for- 
mations and  three  tMnner  shale  formations.  They  are,  named  in 


upward  order.  Oread  limestone,  Kanwaka  shale,  Leconipton  limostone, 
Tecxunseh  shale.  Deer  Creek  limestone,  Calhoun  shale,  and  Topeka 
limestone. 

Outcrops  of  the  Shawnee  group  occur  in  a  belt  which  trends 
south  southwestward  across  Kansas  from  Doniphan  county,  on  the 
north,  to  Chautauqua  Cotmty,  on  the  south.  This  stratlgraphic 
interval  is  made  up  predominantly  of  thick  limestone  beds  and 
thin  intervening  shale  beds.  In  tracing  the  outcrop  northward 
the  limestones  converge  to  form  almost  solid  limestone,  and  to 
the  south  the  clastic  members  become  more  predominant. 

The  total  average  thickness  of  the  Shawnee  group,  along  its 
outcrop,  is  about  350  feot  (6).  In  tracing  the  group  xmderground 
across  central  Kansas,  one  finds  that  the  limestones  become  thick- 
er and  the  shales  thin  out,  and  in  some  cases  pinch  out  complete- 
ly, While  there  is  a  wide  variation  in  the  thickness  of  the  in- 
dividual beds  in  the  outcrop  ares  as  oon^ared  with  the  thickness 
in  the  subsurface  in  central  Kansas,  the  total  thickness  remains 
surprisingly  constant. 

A  generalized  stratlgraphic  section  penetrated  by  wells 
drilled  in  central  Kansas  is  illustrated  in  Plate  I,  This  plate 
coi^ares  favorably  with  the  generalized  stratlgraphic  section 
compiled  fi»om  the  outcrop  area.  There  are,  however,  changes  in 
thickness  of  some  of  the  formations  and  members;  and  in  two  in- 
stances shale  members  pinch  out  entirely. 


METHOD  0?  STUDY 

The  data  for  the  construction  of  the  two  subsurface  maps  and 
the  clastic  ratio  map  used  in  this  report  were  taken  from  123  ra- 
dioactive logs.  The  use  of  radioactive  logs  as  a  means  of  sub- 
surface mapping  is  a  relatively  new  one;  therefore  a  brief  dis- 
cussion of  the  principles  and  methods  of  interpretation  of  radio- 
active logs  will  be  given. 

Radioactive  Logs 

A  radioactive  log  consists  of  two  logs,  one  a  measxire  of  the 
natural  emanations  of  garana  rays  from  the  rock  units  penetrated 
by  the  well  and  the  other  a  measure  of  the  effect  of  bombardment 
of  the  wall  rocks  by  neutrons  from  an  introduced  source. 

The  gamma  ray  part  of  a  radioactive  log  is  produced  by  the 
disintegration  of  radioactive  substances  contained  in  the  rocks. 
All  types  of  rocks  contain  varying  amounts  of  radioactive  sub- 
stances in  varying  degree  of  disintegration.  As  these  radioactive 
substances  disintegrate,  gamma  rays  are  given  off.  These  rays  are 
picked  up  by  an  ionization  chamber  which  is  lowered  down  the  well 
and  transmitted  to  a  pen- and  ink-typo  recorder,  at  the  surface  of 
the  earth,  by  means  of  an  electric  cable. 

The  neutron  curve  is  produced  by  bombarding  the  strata  with 
a  strong  source  of  fast  moving  neutrons,  and  recording  the  second- 
ary gamma  rays  produced.  This  curve  might  well  be  called  a  hydro- 
gen content  curve  since  hydrogen  is  the  controlling  factor  of  the 
Intensity  of  the  induced  gamma  ray  radiation.  Hydrogen  in  the 


EXPLANATION  OP  PLATE  I 

Composite  section  of  the  Shawnee  group,  penetrated  by 
wells  drilled  in  central  Kansas,  showing  the  gamma  ray  and 
neutron  ray  reaction  to  each  change  in  lithology. 
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strata  in  any  form  (water,  gas,  oil)  serves  as  a  buffer  to  slow 
down  or  stop  completely  the  neutron  rays,  thus  reducing  the 
aiaount  of  secondary  gamma  ray  radiation. 

On  a  radioactive  log,  radiation  increases  to  the  right; 
therefore  'beds  containing  the  greater  amoxmt  of  radioactive  ma- 
terial will  be  indicated  as  a  throw  to  the  right  on  the  gamna  ray 
curve,  and  beds  containing  a  smaller  amotint  of  radioactive  mate- 
rial will  be  indicated  by  a  throw  to  the  left. 

On  the  neutron  curve,  beds  containing  a  greater  amount  of 
interstitial  liquid  will  bo  indicated  on  the  log  as  a  throw  to 
the  left.  Beds  containing  little  or  no  interstitial  liquid  will 
be  indicated  by  a  throw  to  the  right. 

Over  a  number  of  years,  from  laboratory  measurements  and  the 
experience  gained  in  logging  thousands  of  wells,  certain  conclu- 
sions have  been  drawn  concerning  the  relative  intensity  of  radio- 
activity in  different  kinds  of  sedimentary  rocks.   As  a  general 
rule,  shales  are  more  radioactive  and  contain  more  liquid  than 
the  other  common  sedimentary  rocks. 

It  is  impossible,  in  this  article,  to  give  a  complete  de- 
scription of  the  reaction  of  the  gamma  ray  curve  and  the  neutron 
curve  to  all  the  different  types  of  sedimentary  rocks.  There- 
fore, only  the  two  types  encountered  in  the  Shawnee  group  will 
be  given. 

According  to  S.  W,  McGaha  (4): 

A  shale  is  a  sedimentary  rock  consisting  of  more  or 
less  consolidated  fine  mud.  TaQ   fine  muds  Biay  be  predom- 
inantly of  clay  grade. 
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The  conanon  shales  will  usually  have  the  maxlTmira  curve 
value  {GBvma   Ray)  on  most  s-^xrveja.     However,  should  a  shale 
of  marine  origin  or  one  contsining  hentonite  or  volcanic 
ash  "be  traversed,  the  Gamna  Ha:/  Curve  response  will  be  much 
greater.  Usually  the  darker  the"  color  of  the  shale  the 
greater  the  radioactive  value.  The  Meutron  ?d.ll  record  « 
mlnlinuin  value  because  of  hl^^  fluid  content  (connate  water 
and  waters  of  crystallization). 

A  limestone  is  a  sedimentary  rock  consisting  essen- 
tially of  calcium  carbonate  (CaCOj),  Limestone  varies 
greatly  in  texture  depending  on  the  impurities  present. 
The  color  may  vary  from  white  to  black.  •  It  occurs  in 
cleavable  crystals  to  compact  mass,  coarse  to  fino  grains. 
It  varies  greatly  in  porosity,  and  \7ith  sufficient  porosi- 
ty It  can  contain  good  reservoirs  for  oil  accumulation. 

A  limestone  generally  has  less  porosity  than  sand- 
stone, therefore  has  less  space  for  fluids,  imourlties  and 
contamination.  This  may  be  one  reason  for  the'  Neutron 
Curve  being  slightly  higlier  in  curve  value  than  sandstone. 

Gamma  Ray — Eiinimum  value  for  clean  limestone  and  will 
tend  to  increase  toward  the  maximum  with  impuritias. 
Keutron— high  value,  low  fluid  content  or  low  curve  value, 
high  porosity  and  fluid  content.  The  Neutron  response  for 
limestone  is  usually  slightly  more  nronounoed  than  the 
Neutron  value  for  sandstone.  This  is  probably  duo  to  the 
chemical  crystalline  structiire. 

Plate  I  shows  the  general  stratigraphic  section  of  the 
Shawnee  group.  It  also  shows  the  gamma  ray  and  neutron  ray 
curves'  reaction  to  the  various  changes  in  lithology. 

Construction  of  Structtire  T-'aps 

Prom  the  discussion  of  radioactive  logs,  it  is  noted  that  the 
gamma  ray  curve  is  a  lithology  curve,  and  therefore  it  was  used  in 
determining  the  tops  of  different  units.  Each  change  in  lithology 
is  Indicated  by  a  characteristic  "wiggle"  on  the  log  that  ia«y  be 
traced  from  well  to  well  across  the  state. 

The  characteristic  wiggles  for  the  units  in  the  Shawnee  group 
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were  identified  by  cor^arlng  one  of  the  well  logs  from  this  area 
with  a  composite  log  of  central  Kansas  prepared  by  the  Lane-lVella 
Logging  Coi:5)any,  After  the  different  tinits  had  been  identified 
and  marked  on  one  log,  it  was  then  used  as  a  key  in  the  identifi- 
cation of  the  units  of  the  Shawnee  group  on  the  other  123  logs 
used  In  this  study.  The  key  log  was  prepared  to  give  a  log  of 
the  same  scale  to  be  used  in  tho  identification  of  the  units. 

The  depths  to  the  top  of  the  Hcebner  and  the  Topeka  were 
picked  on  all  the  logs,  and  these  dc?pth  figures  were  reduced  to 
elevations  below  sea  level  by  subtracting  the  surface  elevation 
of  the  various  wells  from  the  corresponding  depth  determinations. 
Table  1  (Appendix), 

The  elevations  of  the  Heebner  and  the  Topeka  in  the  wells 
were  plottec^  on  overlays  of  a  base  map  of  central  Kansas.   The 
base  map  had  been  prepared  by  plotting  the  location  of  the  wells 
on  the  base  map  from  the  legal  description  of  the  radioactive 
logs.  Table  2  (Appendix), 

Construction  of  Clastic  Ratio  Llap 

In  making  the  clastic  ratio  map  the  thickness  of  the  clastic 
in  the  Shawnee  group  was  divided  by  the  thickness  of  the  non- 
clastic  sediments.  This  ratio  was  then  plotted  on  an  overlay  of 
the  base  map,  and  the  map  was  then  contotired  in  the  same  manner 
as  any  other  contour  map. 

The  data  for  the  clastic  ratio  map  were  obtained  from  the 
radioactive  logs  by  adding  together  the  thickness  of  the  limestones 


EXPLANATION  OP  PLATE  II 

Str^ictupe  contour  map  of  central  Kansas,  contours  on  top 
of  the  Moebner  ahale  member  of  Pennsylvanian  age. 


PLATE   II 
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STRUCTURE       CONTOUR   MAP 
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EXPLANATION  OF  PLATE  III 

Structxire  contour  map  of  centrsl  Kansas,  coutovirs  on  top 
of  the  Topeka  limestone  of  Pennsylvanian  age. 


PLATE   III 
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of  the  Shawnee  grcmp,  and  then  auhtr acting  this  figure  from  the 
total  thickness  of  the  Shawnee  group  on  the  logs.  The   differ- 
ence in  the  total  thickness  and  that  of  the  limestones  is  the 
thickness  of  the  clastic  sediments  In  the  group.  The  clastic 
ratio  Is  the  result  obtained  by  dividing  the  clastic  sediments 
by  the  nonclastic  sediments. 

REVIEW  OF  MAJOR  STRUCTURE  IN  CENTRAL  KANSAS 

The  two  most  striking  tectonic  features  of  the  Kansas  sub- 
surface are  the  Nemaha  uplift  and  the  Central  Kansas  uplift. 
The  Neciaha  uplift  lies  along  the  eastern  edge  of  the  area  de- 
scribed in  this  report,  and  the  Central  Kansas  uplift  lies  along 
the  western  edge.  Between  these  two  areas  lies  the  Saline  basin, 
which  in  itself  contains  minor  folds. 

Central  Kansas  Uplift 

Koester  states  (2): 

The  Central  Kansas  uplift  is  a  buried,  oft-rejuvenated 
structural  feature  trending  northwest  and  southeast  across 
west  central  Kansas  which  has  been  revealed  by  drilling  for 
oil  and  gaa  within  the  past  10  years.  It  originated  in  pre- 
Cambrian  time  as  a  series  of  parallel  batholltha  and  per- 
sisted as  a  positive  element  throughout  much  of  Paleozoic 
rtnS?;.  ftri^}   periods  of  broad  warping  and  erosion  occurred 
?^  ^4    /?J®°''°3-®  ^""^  Kesozoic  eras.  Folding  normal  to 
the  axis  of  the  uplift  has  occurred  principally  1:^  early 
Pennsylvanian  and  post-Cretaceous  time  and  has  been  an  Im- 
portant i^actor  in  the  local  accumulation  of  petroleum.  The 
f^°i^Slo  history  of  the  Central  Kansas  uplift  is  very  aimilar 
to  that  of  the  Ozarks  of  Lissouri,  "^j-^ 


EXPLANATION  OP  PLATE  IV 

Clastic  ratio  laap  of  the  Shaimee  group.  A  numerical  in- 
crease in  contoTTP  value  indicates  an  increase  of  clastic  sed- 
iments. 


PLATE  IV 
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CLASTIC     RATIO    MAP 
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SHAWNEE    GROUP 
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Nemaha  Uplift 

The  Nemaha  uplift  la  a  north  south  trending  granite  ridge  of 
pre-Carabrian  cryatalline  rocks,  which  extends  from  Nebraska  into 
Oklahoma.  This  granite  ridge  has  had  a  history  similar  to  that 
of  the  Central  liansas  uplift  in  that  both  structures  were  pushed 
up  and  extensively  eroded  in  early  Pennsylvanlan  time.  The  long 
period  of  erosion  that  followed  the  uplift  stripped  off  not  only 
older  Pennsylvanlan  sediments  but  also  the  Mississippian  and 
Ordovician  so  that  along  the  axis  in  the  northern  higher  parts 
of  the  uplift  later  Pennsylvanlan  sediments  rest  directly  upon 
pre-Cambrian  crystalline  rock.  The  structirpe  of  the  Nemaha  ui>- 
lift  is  reflected  in  the  overlying  sediments;  therefore  it  can 
be  mapped  by  s-urface  methods, 

Salina  Basin 

The  Salina  basin  was  first  defined  by  Barwick  (1)  as:  ■ 

The  pre-Pennsylvanian  syncline  bounded  on  the  east 
by  the  Nemaha  granite  ridge,  on  the  southwest  by  the 
Barton  arch,  and  on  the  south  by  the  saddle  between  the 
Chautauqua  arch  and  the  Barton  arch.  The  basin  continues 
northward  into  Nebraska  w*iere  its  exact  termination  is 
not  known. 

The  Barton  arch,  a  name  suggested  by  Barwick  (1)  la  now 
lounm  as  the  Central  Kansas  uplift. 

The  Salina  basin  was  originally  part  of  the  North  Kansas 
basin  (Rich,  7).  The  North  Kansas  structural  basin  was  separated 
into  two  basins  by  the  uplift  of  the  Nemaha  granite  ridge  in 
post-Missiasippian  times,  forming  the  Forest  City  basin  on  the 
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east  and  the  Sallna  basin  on  the  west.  During  Pennsylvanian  time 
these  two  basins  were  subsidence  basins  in  which  Pennsylvanian 
deposits  aocu3Hulated  to  great  thickness  (3). 

The  major  structiires  as  well  as  some  of  the  minor  structures 
of  the  Kansas  subsurface  are  shown  in  Plate  IV. 

INTERPRETATION  OP  STRUCTURE  MAPS 

Regional  Dip 

The  major  structures  of  central  Kansas  described  previously 
are  reflected  in  the  Heebner  and  Topeka  subsiirfacG  structure  con- 
tour maps  used  in  this  study.  These  structures  are  indicated 
and  labeled  in  Plate  V. 

Close  examination  of  the  two  maps  indicates  they  both  re- 
flect the  same  structure  and  the  same  local  steepening  and  flat- 
tening of  dip.  There  is,  however,  a  alight  difference  in  the 
regional  dip  of  the  two  maps.  The  regional  dip  of  the  Heebner 
is  steeper  by  about  one  foot  per  mile.  This  sli^t  increase  in 
dip  is  probably  a  reflection  of  sedimentation  and  not  of  tectonic 
forces. 

The  regional  dip  of  the  Shawnee  group  in  central  Kansas  la 
approximately  18  feet  per  mile,  althou^Ji  in  places  the  dip  in- 
creases to  about  40  feet  per  mile.  In  I^cPherson  and  Harvey  coun- 
ties there  Is  a  general  increase  in  dip  in  the  direction  of  the 
Abilene  arch  and  the  Nemaha  ridge.  Another  area  of  local  steep- 
ening is  in  Pratt  and  Barton  counties  on  the  south  flank  of  the 
Central  Kansas  uplift. 


EXPLANATION  OP  PLATE  V 

Official  Pool  map.  This  map  Is  a  reproduction  of  the  cen- 
tral part  of  the  Official  Pool  Map  prepared  by  Hugh  McClellan 
consulting  geologist,  Wichita,  Kansas. 
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PLATE  V 


Across  the  Central  Kansas  uplift  the  regional  dip  Is  flat- 
tened to  about  10  feet  per  mile  on  both  ttie  Topeka  and  the  Heeb- 
ner  structure  naps. 

Local  Steepening 

In  several  places  In  central  Kansas  the  local  dip  is  steeper 
than  can  be  explained  by  differential  compaction  over  burled 
hills.  Plates  II  and  III.  These  areas  of  steep  dip  are  probably 
the  result  of  tectonic  distiirbances  in  the  basement  rocks  in 
post-Pennsylvanian  times. 

Shift  in  Structure  Axis 

The  structure  axis,  or  the  structxire  high,  of  the  Central 
Kansas  uplift  in  Devonian  time  passed  through  the  northeast  part 
of  Rush  county,  Plate  V,  A  comparison  of  the  two  strxictiire  maps 
of  the  Shawnee  group  indicates  that  the  axis  has  shifted  approx- 
imately ^   miles  to  the  northeast,  Tliis  shift  in  the  structure 
high  is  greater  than  can  be  explained  by  the  small  amount  of  re- 
gional tilting  that  has  taken  place  in  this  area.   It  is,  there- 
fore, felt  by  the  author  that  this  shift  in  structure  high  is  due 
to  a  combination  of  regional  tilting  and  broad  warping  of  the 
Central  Kansas  uplift  in  post-Mississippian  time. 

INTERPKETATION  OP  THE  CLASTIC  RATIO  MAP 

The  clastic  ratio  map  Indicates  a  lagoonal  type  of  deposition 
for  the  Shawnee  group  over  the  Central  Kansas  uplift  and  over  the 
Abilene  arch.  This  lagoonal  character  is  indicated  by  the  five 
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large  high  clastic  ratio  areas  surrounded  hy  low  clastic  ratio 
areas  Plate  IV.   On  the  flanks  of  the  Central  Kansas  uplift  and 
the  Abilene  arch  the  clastic  ratio  diminishes  In  the  direction  of 
the  Sallna  basin  and  the  Dodge  City  basin,  indicating  an  area  of 
less  clastic  sediments. 

The  lagoonal  character  of  the  clastic  ratio  map  Is  a  direct 
reflection  of  the  underlying  burled  hills.  After  the  extensive 
warping  and  folding  In  post-Klssisslppian  time,  a  long  period  of 
erosion  ensued  (2).  Early  in  this  period  of  erosion  the  sedi- 
mentary rocks  were  removed  from  the  top  of  these  hills,  and  a 
karst  topography  was  produced  in  the  relatively  soluble  dolomite 
surrounding  the  hills  (8).  Subsequent  erosion  tended  to  accentu- 
ate the  relief  of  these  pre-Cambrian  hills  due  to  the  difference 
in  the  rate  of  erosion  of  tho  crystalline  and  sedimentary  rocks 
exposed. 

The  first  rooks  deposited  as  tho  seas  once  again  transgressed 
the  land  were  non  marine  conglomerates  derived  from  the  residual 
material  left  in  this  area  by  erosion.  As  the  seas  became  deeper, 
shale  and  limestone  were  deposited.  By  Virglllan  times  when  the 
Shawnee  group  was  deposited,  the  pre-Cambrian  hills  were  complete- 
ly covered  to  a  considerable  depth  by  earlier  Pennsylvanlan  sedl- 
Bonts. 

The  depth  of  water  over  Blansas  was  cornparatively  deep  during 
the  time  of  deposition  of  the  Shawnee  group  as  is  Indicated  by 
the  large  amount  of  limestones  in  the  group.  The  water  over  the 
buried  hills  was  somewhat  shallower,  and  large  storm  waves  were 
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able  to  rework  the  sediments  and  remove  the  finer  fraction  over 
the  highest  parts  of  the  Central  Kansas  uplift.  This  agitation 
of  sediments  over  the  buried  highs  produced  a  slightly  more  clas- 
tic sediment  than  that  deposited  in  the  lagoonal  areas  and  In  the 
low  lying  areas  of  central  Kansas,  as  indicated  In  Plate  IV. 

RELATIONSHIP  OP  STRUCTURE  AND  SEDIMENTATION  TO 

OIL  ACCUMULATION 

The  Shawnee  group  is  not  a  prolific  oil  producing  group  in 
central  Kansas.  Therefore,  certain  assumptions  inust  be  made  be- 
fore the  clastic  ratio  map  can  be  used  to  show  the  relationship 
of  structure  and  sedimentation  to  oil  acctumilation  in  this  area. 

The  clastic  ratio  map  of  the  Shawnee  group  in  central  Kansas 
reflects  the  structural  highs  and  the  buried  hills  of  this  area, 
as  is  shown  on  the  Devonian  erosional  surface  map,  Plate  V, 
Since  the  clastic  ratio  map  reflects  sedimentation  controlled  by 
the  pre-Devonian  structural  highs  and  lows  (hl^  clastic  ratio 
over  buried  hills — low  clastic  ratio  in  depressions  and  low 
areas  surrounding  the  buried  hills),  it  is  believed,  by  the 
author,  that  clastic  ratio  maps  of  other  groups  and  formations 
below  the  Shawnee  group  would  reflect  sedimentation  controlled 
by  these  same  high  areas  in  a  similar  manner  to  that  of  the  Shaw- 
nee group. 

The  more  clastic  sediments  have  a  greater  amount  of  porosity 
and  permeability  than  the  nonclastlc  sediments;  therefore  the 
clastic  sediments  make  very  good  reservoir  rocks  in  central 
Kansas.  If  these  reservoir  rocks  are  folded  into  structural 
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traps,  tho  possibility  of  encoimtering  oil  is  much  greater  than 
in  traps  where  the  sediments  are  of  a  nonclastic  nature  or  of  a 
low  clastic  ratio. 

The  conditions  Just  described  are  very  well  illustrated  by 
the  maps  prepared  for  this  study.  In  the  southwest  part  and  in 
the  northwest  part  of  Russell  county  the  clastic  ratio  map  shows 
an  area  of  more  clastic  sediments.  The  structure  maps  indicate 
that  this  is  a  structural  hi^  area.  The  official  oil  pool  map 
shows  that  in  this  area  there  are  several  big  oil  pools. 

In  the  northwest  corner  of  Barton  county  there  is  a  buried 
hill  similar  to  the  others  in  central  Kansas  that  have  had  an 
Influence  on  the  accvunulation  of  oil.  The  location  of  the  buried 
hill  on  the  clastic  ratio  map  shows  that  the  clastic  ratio  is  low 
over  the  hill.  The  oil  pool  map  also  shows  there  are  no  oil  pools 
in  this  area, 

SUKILAHY 

The  results  of  this  research  have  shown  that  the  Shawnee 
group  is  continuously  represented  in  the  subsurface  in  central 
Kansas,  This  study  indicates  that  the  present  structure  is  con- 
trolled to  a  large  extent  by  the  structural  grain  of  the  base- 
ment rocks  established  in  pre-Cambrian  time.   The  area  has  also 
been  subjected  to  broad  warping  and  tilting,  but  the  main  struc- 
tures are  the  result  of  rejuvenation  of  structures  established 
in  pre-Canibrian  time. 

This  investigation  also  indicates  that  the  use  of  clastic 
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ratio  maps  in  conjunction  with  structural  maps  would  add  valuable 
information  about  an  area  that  could  be  used  in  oil  exploratory 
studies  of  central  Kansas. 
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The  pttppose  of  this  Investigation  was  to  make  a  structural 
and  sedinontation  study  of  the  Shawnee  group  in  central  Kansas, 
and  to  deterBiine  if  any  relationships  existed  between  structure, 
sedinfflntation,  and  oil  accumulation. 

The  data  for  the  construction  of  the  two  structural  maps 
and  the  clastic  ratio  map  were  taken  from  radioactive  well  logs 
of  central  Kansas.  The  location  of  the  wells  was  plotted  on  a 
hase  map  of  the  area  and  the  inforroation  derived  from  the  radio- 
active logs  was  T)laced  on  overlays  of  the  base  map.  The  maps 
were  then  contoured  in  the  usual  manner. 

Close  examination  of  the  naps  prepared  for  this  study  re- 
vealed that  the  structure  of  the  Shawnee  group  is  due  primarily 
to  a  combination  of  three  factors:  regional  tilting,  sedimenta- 
tion, and  rejuvenation  of  structures  developed  in  pre-Cainbrian 
times , 

A  comparison  of  the  structural  maps,  clastic  ratio  map,  and 
official  pool  map  indicates  that  there  is  a  relationshitj  between 
structure,  sedimentation,  and  oil  aocuBJulation  in  central  Kansas. 
The  author  believes  that  the  use  of  clastic  ratio  maps  in  conjtmc- 
tion  with  structure  maps  would  add  valuable  information  about  an 
area  that  co ild  be  used  in  oil  exploratory  studies  of  central 
Kansrjs, 


